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|�@| i U�@?}i h@|it 4L�i @hL�?_ @ *L| @?_ Thiti?|i_ i��_i?Ui |�@|
t�}}it|t |�i 4L�i4i?|t 4@||ih� Oihi �t @?L|�ih i @4T*ic ���U�
t�L�t |�i |hL�M*i |�@| i U�@?}i h@|i 4L�i4i?|t U@? Uhi@|i uLh
M�t�?itt TiLT*i� W|<t @?L|�ih U@h 4@!ih i @4T*i� A��t |�4ic �|<t
@ML�| @? �4ih�U@? U@h 4@!ih ��L ti**t U@ht |L _i@*iht �? Bih4@?)�
wi| . _i?L|i |�i i U�@?}i h@|ic �? Bih4@? �@h!t Tih _L**@h E�?
|�i ?L|@|�L? Lu |�i MLL!c . �t .(�*m�� Oihi �t |�i t�|�@|�L? Lu |�i
�4ih�U@? U@h 4@?�u@U|�hih� AL }i?ih@|i @? @UUiT|@M*i hi|�h? uLh
t�@hi�L*_ihtc |�i 4@?�u@U|�hih 4�t| i@h? �f TihUi?| L�ih ULt|t�
A��tc 6 uhL4 |�i i @4T*i Lu *iU|�hi 2 4�t| Mi6 ' f��f� 5�TTLti
|�i _L**@h ULt|t Lu 4@!�?} @ U@hc �c @hi _i|ih4�?i_ �? @_�@?Uic M)
UL?|h@U|t ��|� �Lh!iht @?_ M) UL?|h@U|t ���U� tTiU�u) ��@| Th�Ui
T@h|t t�TT*�iht ��** hiUi��i� �*tLc *i| �C.- _i?L|i |�i Th�Uic �?
Bih4@? �@h!tc |�@| |�i 4@?�u@U|�hih hiUi��it uLh i@U� U@h uhL4
Bih4@? _i@*iht� A��t |LL �t _i|ih4�?i_ �? @_�@?Ui M) UL?|h@U|�
�L�c hi4i4Mih |�i uLh4�*@c

. � �C.- ' E� n6���

A��t t�L�t �L� |�i _L**@h hiUi�T|t uhL4 @ U@h E|�i i U�@?}i h@|i
|�4it |�i Bih4@? �@h! hiUi�T|t� @hi @**LU@|i_ Mi|�ii? ULt|tc �c
ThL�|tc 6�� 5�?Ui �C.- @?_ � @hi _i|ih4�?i_ �? @_�@?Ui M) UL?�
|h@U|c @?_ . �t _i|ih4�?i_ M) MhL@_ih 4@h!i| uLhUitc L�ih ���U�
|�i 4@?�u@U|�hih �@t ?L UL?|hL*c )L� U@? |��?! Lu |��t i^�@|�L?
@t _i|ih4�?�?} 6� A�@| �tc

6 ' .
�C.-

�
� ��

5�TTLti �C.- @?_ � @hi _i|ih4�?i_ |�hii 4L?|�t MiuLhi |�i
�4ih�U@? 4@?�u@U|�hih @U|�@**) hiUi��it _i*��ih) Lu |�i _L**@htc
. � �C.-� A��t Uhi@|it @ ThLM*i4 uLh |�i 4@?�u@U|�hih @| |�i
|�4i �C.- @?_ � @hi ti| �? UL?|h@U| ?i}L|�@|�L?t� 5�?Ui |�i)
_L?<| !?L� ��@| . ��** Mic |�i) �? igiU| _L?<| !?L� ��@| 6 ��**
Mi� Wu |�i �?Uih|@�?|) �? . �ihi t4@**c |��t �L�*_ |h@?t*@|i �?|L

�



��t| @ *�||*i �?Uih|@�?|) �? 6c @?_ ?L L?i �L�*_ U@hi� ��|c *i|<t
tii �L� 4�U� �?Uih|@�?|) |�ihi �t �? . �? Th@U|�Ui�
A�i @||@U�i_ 6�}�hi � t�L�t |�i @�ih@}i �@*�i Lu . _�h�?} i@U�
^�@h|ih E@ �^�@h|ih< �t |�hii 4L?|�t� L�ih |�i Tih�L_ �b.� |L |�i
Thiti?|� �L|i |�@|c L�ih@**c |�i N5 _L**@h �@t _iThiU�@|i_c ��|�
@ M�} i UiT|�L? �? |�i 4�__*i �bHftc ��i? |�i _L**@h @TThiU�@|i_
t�@hT*) hi*@|��i |L |�i Bih4@? �@h!� A�iti *L?}ih |ih4 |hi?_t
�? |�i i U�@?}i h@|i @hi |�i t�M�iU| Lu *@|ih *iU|�hit� �Lhi |L |�i
TL�?| uLh Thiti?| T�hTLtit �t 6�}�hi 2c ���U� _�tT*@)t |�i ^�@h|ih*)
TihUi?| U�@?}i �? |�i i U�@?}i h@|ic |�@| �tc �u .| _i?L|it |�i
i U�@?}i h@|i �? ^�@h|ih |c |�i?c 6�}�hi 2 _�tT*@)t .|*.|3�� �L|i
|�@| |��t h@|�L @TTi@ht |L ��U|�@|i Mi|�ii? ��fD @?_ f�bD� A��t
4i@?t |�@| �| �t ?L| �?�t�@* uLh |�i i U�@?}i h@|i |L ��4T uhL4
L?i ^�@h|ih |L |�i ?i | M) D TihUi?|c Lh u@** M) D TihUi?|� wi|<t
tii �L� |��t |h@?t*@|it �?|L �?Uih|@�?|) �? |�i U@h 4@?�u@U|�hih<t
ThL�| 4@h}�?�
W4@}�?i |�i uL**L��?} |�4�?}� �L?|h@U|t @hi ti| �? L?i ^�@h|ihc
@?_ |�i? hi�i?�it UL4i �? _�h�?} |�i uL**L��?} ^�@h|ih� A�i
i��_i?Ui t�}}it|t |�@|c @| |�i |�4i Lu t�}?�?}c |�i @4L�?| Lu
�?Uih|@�?|) �? ?i | ^�@h|ih<t i U�@?}i h@|i �t �i** U@T|�hi_ M)
|�i uL**L��?} t�4T*i ti|�T� 5�TTLti |�@| ?i | Tih�L_<t i U�@?}i
h@|i UL�*_ Mi .�c .2 Lh .�c ��ihi .� ' 2��fc .2 ' 2�ffc @?_
.� ' ��bfc ��|� ThLM@M�*�|) �%� i@U�� A��tc |�i uLhiU@t|i_ �@*�i
Lu |�i i U�@?}i h@|i �t EE2��fn2�ffn��bf�%�'2� �t 2� A��t �t |�i
U�hhi?| @U|�@* �@*�i Lu .c hL�?_i_ �T Etii 6�}�hi ��� �*tLc |�i
i @4T*i U@T|�hit |�i ?L|�L? |�@| �| �L�*_ ?L| Mi t�hTh�t�?} �u
|�i @U|�@* i U�@?}i h@|i _�gihi_ uhL4 |�i uLhiU@t|i_ �@*�i M) D
TihUi?|�
5�TTLti �C.- �t ti| tL |�@|c }��i? �c 6 ' f��f �u |�i uLhiU@t|i_
�@*�i Lu |�i i U�@?}i h@|i LUU�ht� A�i?c ��@| �@*�it ��** 6 |@!i
L? �u .�' 2��fc .2 ' 2�ffc Lh .� ' ��bfq #i?L|i |�i �@*�it Lu 6
ULhhitTL?_�?} |L |�iti |�hii TLtt�M*i �@*�it Lu . M) 6�c 62c 6�c
hitTiU|��i*)� A�i?c

6� '
.�

.2
E� n62�� � ' f��DD

62 ' ��f

6� '
.�

.2
E� n62�� � ' f�feD�

5Lc |�i ��i TihUi?| �?Uih|@�?|) �? . |h@?t*@|it �?|L �?Uih|@�?|) �?
ThL�|t L? |�i Lh_ih Lu Df TihUi?| EEf��DD� ��%Ef��f� ��'��DD�-
A��t �t @ *L| Lu �?Uih|@�?|)c @?_ M�t�?ittit �L�*_ *�!i |L _L tL4i�
|��?} |L }i| |��t �?Uih|@�?|) _L�?�

2



W? hi@*�|)c |�i M�t�?itt �4T@U| Lu |�i �?Uih|@�?|) �? i U�@?}i h@|it
�t *�!i*) |L Mi i�i? M�}}ih |�@? ��@| |�i Thi��L�t i @4T*i t�}�
}it|t� A�@|<t MiU@�ti UL?|h@U|t @hi Lu|i? ?i}L|�@|i_ 4�U� u�h|�ih
�? @_�@?Ui |�@? ��t| L?i ^�@h|ih� 6Lh i @4T*ic 4Lt| �@}i @}hii�
4i?|t i |i?_ uLh @ )i@hc @?_ 4@?) UL?|h@U|t @U|�@**) }L uLh |�hii
)i@ht� A�i �?Uih|@�?|) �? |�i L?i�)i@h�@�i@_ uLhiU@t| Lu @? i �
U�@?}i h@|i �t hL�}�*) uL�h |�4it }hi@|ih |�@? |�i �?Uih|@�?|) �?
|�i L?i�^�@h|ih�@�i@_ uLhiU@t|� 5Lc �u �i ��_i?i_� |�i tThi@_ �?
. |L .� ' 2�2c .2 ' 2c .� ' ��Hc |�i? 6� ' f�2�c 62 ' f��fc
6� ' �f�f�� A�@| �tc �u |�i *L� i U�@?}i h@|i �t hi@*�3i_c hi�i?�it
�L�*_ Mi tL *L� |�@| t�@hi�L*_iht �L�*_ �@�i |L @U|�@**) 4@�*
�? U�iU!t |L |�i 4@?�u@U|�hih |L 4@!i t�hi �| UL�*_ T@) �|t M�**t-
A�i ��U|�@|�L?t �? ThL�|t �? |��t i @4T*i @hi LM��L�t*) i?Lh4L�t�
A�i TL�?| �t |�@| |�i i @4T*i �t ?L| T@h|�U�*@h*) �?hi@*�t|�U�

EM� A�i 4@h!i| ��ihi |h@_iht _�hiU|*) i U�@?}i _�gihi?| U�hhi?U�it
�t U@**i_ |�i �tTL| 4@h!i|<� �t |�i Thi��L�t _�tU�tt�L? t�}}it|tc
M�t�?itt TiLT*i @hi *�!i*) |L Mi ?ih�L�t @ML�| _L�?} @** |�i�h U�h�
hi?U) |h@_�?} �? |�i tTL| 4@h!i| ��i? |�i) �@�i |L 4@!i L|�ih
_iU�t�L?t �? @_�@?Ui� W? t�U� U@titc |�i) �@�i @? �?Ui?|��i |L �?_
@? @*|ih?@|��i |L |�i tTL| 4@h!i|c ���U� @**L�t |�i4 hi_�Ui Lh
i*�4�?@|i |�i �?Uih|@�?|�it �? |�i�h U@t� �L� @h�t�?} uhL4 tTL| i �
U�@?}i h@|i �?Uih|@�?|)� �L| t�hTh�t�?}*)c |�i @TThLTh�@|i 4@h!i|t
�@�i UL4i �?|L Mi�?}�
�@h!i|t i �t| ��ihi TiLT*i U@? UL44�| |L_@) |L i U�@?}�?} U�h�
hi?U�it �? |�i u�|�hi @| @ tTiU��U h@|i Lu i U�@?}i� A��tc |�i
4@?�u@U|�hih �? |�i Thi��L�t i @4T*i UL�*_ |h) @?_ �?_ tL4iL?i
��L �t ��**�?} |L UL44�| |L }���?} |�i4 _L**@ht �? i U�@?}i uLh
�@h!t E��i�c i?|ih �?|L @ �uLh�@h_ UL?|h@U|<� @| tL4i 4�|�@**) t@|�
�tu@U|Lh) h@|i Lu i U�@?}i |�hii 4L?|�t uhL4 ?L�� W? |��t �@) EuLh
@ uiic Lu UL�hti-�c |�i 4@?�u@U|�hih U@? i*�4�?@|i @** i U�@?}i h@|i
�?Uih|@�?|)� A�i i @U| i U�@?}i h@|i @?_ uiit |h@_iht @hi *�!i*)
|L ti||*i L? �? |�i uLh�@h_ 4@h!i| ��** _iTi?_ �? T@h| L? �L�
4@?) |h@_iht |�ihi @hi L? i@U� t�_i Lu |�i 4@h!i| @?_ �L� |�i)

4L fdph xs zlwk wklv dv iroorzv1 D phdvxuh ri wkh xqfhuwdlqw| lq wkh h{fkdqjh udwh
lpsolhg e| wkh prgho lq wkh h{dpsoh lv wkh yduldqfh1 Wkh yduldqfh lv

Ydu+H,@
4

6

�
H
4
�H

5
�5

.
4

6

�
H
5
�H

5
�5

.
4

6

�
H
6
�H

5
�5

ru/

Ydu+H,@
5

6
+3=4,5 =

Wklv yduldqfh lv lqfuhdvhg e| d idfwru ri irxu li 314 lv uhsodfhg e| 3151 Wkdw*v zkdw L glg
lq wkh h{dpsoh1

�



uii* @ML�| |�i tTL| 4@h!i|� Wu L?i t�_i Lu |�i 4@h!i| t|@?_t |L
*Lti 4Lhi uhL4 |�i �?Uih|@�?|�it Lu |�i tTL| 4@h!i| |�@? |�i L|�ih
t�_ic |�i? |�i *@�t Lu M@h}@�?�?} _�U|@|i |�@| |�i) @hi *�!i*) |L }i|
|�i �Lht| _i@*� �@}it ��b��e� _�tU�tt |�iti �tt�it tL4i 4Lhi�

2� W?|ihit| �@h�|) �L?_�|�L?�

E@� 6�?@?U�@* �tti|tG � ��iUi Lu T@Tih |�@| i?|�|*it |�i �L*_ih |L @
t|hi@4 Lu T@)4i?|t �? |�i u�|�hi� �?i 4i@t�hi Lu |�i �@*�i Lu
@? @tti| |�i?c �t �|t i TiU|i_ �h@|i Lu hi|�h?<c ���U� 4i@t�hit �L�
4�U� )L� }i| L�| Lu �|� �i*L� �t @ _�tU�tt�L? Lu h@|it Lu hi|�h?� W|
t�L�t |�@| |�i h@|i Lu hi|�h? L? @? @tti| _iTi?_t L? ��@| �?�|t
)L� 4i@t�hi |�@| h@|i Lu hi|�h? �?� W| @*tL t�L�t |�@| @tti|t ��**
_�gih �? |ih4t Lu |�i Uih|@�?|) Lu �|t h@|i Lu hi|�h?� 6�?@**)c @tti|t
@*tL _�gih �? |ih4t Lu |�i�h �*�^��_�|)<G |�i 4Lhi *�^��_ @? @tti| |�i
i@t�ih �| �t |L �?_ @ M�)ih �? U@ti )L� ?ii_ |L ti** �|� 6Lh i @4T*ic
N5 }L�ih?4i?| _iM| �t ��}�*) *�^��_� A�i 4@h!i| uLh |�@| �t tL
��}�*) _i�i*LTi_ @?_ |�ihi @hi tL 4@?) TiLT*i �? �| @** |�i |�4ic
|�@| N5 }L�ih?4i?| _iM| �t @t i@t) |L _�4T �? U@ti )L� �@�i |Lc
@t �| �t |L _�4T hi}�*@h U�hhi?U)� A�i W�N W }@�i |L 4) UL**i@}�i
)it|ih_@) �? i U�@?}i uLh *�?U� 4L?i) �t UL4T*i|i*) �**�^��_�

�� �L4�?@* hi|�h? L? @ �?@?U�@* @tti|G |�i L?i Tih�L_ ?L4�?@*
hi|�h? L? @? @tti| �t |�i @4L�?| Lu 4L?i) )L� }i| uhL4 �L*_�
�?} �| L?i Tih�L_ @?_ |�i? ti**�?} �| ?i | Tih�L_ @| |�i Th�Ui
Thi�@�*�?} |�i?c _���_i_ M) |�i @4L�?| Lu 4L?i) )L� T@�_ uLh
�| |L_@)c � G

?L4�?@* hi|�h? '
( n � �

�
' � n-c

��ihi ( �t |�i _L**@h T@)4i?| )L� }i| uhL4 �L*_�?} |�i @tti|c
@?_ - �t |�i E?i|� ?L4�?@* hi|�h?� A�i @tti| UL�*_ Mi @
ML?_c �? ���U� U@ti ( �t @? �?|ihit| T@)4i?|c Lh @ t�@hi �? @
ULhTLh@|�L?c �? ���U� U@ti ( �L�*_ Mi @ _���_i?_ U�iU!�

��� +i@* hi|�h? L? @ �?@?U�@* @tti|G ��@| )L� }i|c �? |ih4t Lu
}LL_tc uLh �L*_�?} @? @tti| uLh L?i Tih�L_c _���_i_ M) ��@|
)L� }��i �Tc �? }LL_tc |L @U^��hi |�i @tti|� A�i }LL_t �@*�i Lu
m� �t ��t| �*�Sc ��ihi �S �t |�i Th�Ui Lu @ }LL_� W? Th@U|�Uic �S
�t |�i Th�Ui Lu @ M@t!i| Lu }LL_t� �? i @4T*i �t |�i UL?t�4ih
Th�Ui �?_i c ���U� �t |�i Th�Ui Lu M�)�?} @ tTiU��U M@t!i|
Lu }LL_t EtL 4@?) @TT*itc tL 4�U� Mhi@_c tL 4�U� u�i* L�*c
i|U�� |�@| }L�ih?4i?| iUL?L4�t|t |��?! hiti4M*it |�i 4� Lu

e



}LL_t �4ih�U@?t @U|�@**) M�)�2 5Lc �u |�i Th�Ui Lu @ M@t!i|
�t �S ' m2c |�i? ��|� L?i _L**@h )L� U@? M�) �*�S ' �*2 Lu
L?i M@t!i|� 5�4�*@h*)c �u |�i Th�Ui Lu @ }��i? @tti| �t � _L**@htc
|�i? |�@| ULhhitTL?_t |L �*�S M@t!i|t Lu }LL_t� �*tLc �u |�i
4L?i|@h) T@)Lg Lu �L*_�?} |�i @tti| L?i Tih�L_ @?_ |�i?
ti**�?} �| �t ( n � �c |�i? |�@| T@)Lg �? |ih4t Lu M@t!i|t Lu
}LL_t �t E( n � ��*�

�

S ��ihi � �

S �t ?i | Tih�L_<t Th�Ui �?_i �
5Lc ?L� �i t@) ��@| |�i hi@* hi|�h? L? @? @tti| �tG

hi@* hi|�h? '
E( n � �� *�

�

S

�*�S
' E� n-�

�S
� �

S

'
� n-

� n Z
� �n-�Zc

��ihi - �t |�i ?L4�?@* hi|�h? _i�?i_ @ML�i @?_ Z �t |�i
�?�@|�L? h@|ic � n Z ' � �

S*�S� A�i ��< 4i@?t �@*4Lt| i^�@*t<�
vL� U@? �ih�u) |��t M) T*�}}�?} �? tL4i E?L| |LL M�}-� �@*�it
uLh - @?_ Z� 5Lc |�i hi@* h@|i Lu hi|�h? L? @? @tti| �t |�i
?L4�?@* h@|i Lu hi|�h?c 4�?�t |�i �?�@|�L? h@|i� vL� U@? tii
�ihic |�@| i�i? �u - �t !?L�? @| |�i |�4i @? @tti| �t @U^��hi_
E|)T�U@**)c �| �t ?L| !?L�? � �? |�i U@ti Lu @ ML?_c ( 4@) Mi
!?L�? M�| � � �t ?L| *�!i*) |L Mi !?L�?( �? |�i U@ti Lu i^��|)c
?i�|�ih ( ?Lh � � @hi !?L�?�c |�ihi ��** t|�** Mi �?Uih|@�?|)
�? �|t h@|i Lu hi|�h? t|i44�?} uhL4 �?Uih|@�?|) |�ihi �t �? Z�

���� A�i hi|�h? L? @ uLhi�}? U�hhi?U) @tti|� W? |��?!�?} @ML�|
��i|�ih |L �?�it| �? @ N5 _L**@h @tti| Lh @ uLhi�}? @tti|c �|
�t �4TLh|@?| |L }i| |�i hi|�h?t �? |�i t@4i �?�|t� A��t �t
MiU@�tic @t |�i Thi��L�t i @4T*it �?_�U@|ic |�i �?�|t 4@|�
|ih� 5Lc �4@}�?i @? �4ih�U@? UL?|i4T*@|�?} |�L @tti|tG @
N5 @tti| ���U� �@t @ ?L4�?@*c N5 _L**@h h@|i Lu hi|�h?c -mc
@?_ @ Bih4@? @tti|c ���U� �@t @ ?L4�?@* hi|�h?c �? Bih4@?
4@h!tc Lu -(� � �t �| t|@?_t ?L�c |�i |�L @tti|t @hi �? _�u�
uihi?| �?�|t� AL UL4T@hi |�i4 |�i) �@�i |L Mi T�| �? |�i
t@4i �?�|t� 5Lc *i|<t T�| |�i4 �? N5 _L**@h �?�|t� AL @U�
^��hi L?i �?�| Lu |�i uLhi�}? @tti|c |�i �4ih�U@? �@t |L T@)
�(� Bih4@? �@h!t� W? _L**@h |ih4tc |�i �4ih�U@? �@t |L
T@) . � �(� _L**@htc ��ihi . _i?L|it |�i ?�4Mih Lu #L*�
*@ht Tih Bih4@? �@h! �? |�i tTL| i U�@?}i h@|i 4@h!i| E��i�c
|��t �t .m*(� �? |�i ?L|@|�L? Lu |�i MLL!�� 5Lc |�i Th�Uic |L
@? �4ih�U@?c Lu |�i Bih4@? @tti|c �t . � �(� _L**@ht� A�i

5Wkh dfwxdo ohyho ri Sf grhvq*w phdq pxfk/ ri frxuvh/ vlqfh zh grq*w nqrz h{dfwo| krz
pdq| ri hdfk wkh jrrgv wkh jryhuqphqw hfrqrplvwv kdyh lq wkh edvnhw1 Exw/ fkdqjhv lq
Sf duh ri lqwhuhvw/ vlqfh wkh| lqglfdwh wkdw wkh edvnhw ri jrrgv wkdw Dphulfdqv ex| kdv
fkdqjhg lq frvw1

D



T@)Lgc ?i | Tih�L_c �? Bih4@? �@h!tc �t ((�n�(� �c ���U�

|h@?t*@|it �?|L
�
((� n �(� �

�
�.� _L**@ht ?i | Tih�L_� Oihic

.� _i?L|it ?i | Tih�L_<t i U�@?}i h@|i� 5Lc |�i h@|i Lu hi|�h?c
�? N5 _L**@htc L? |�i Bih4@? @tti| �tG

�n- '

�
((� n �(� �

�
� .�

�(�
� .

' E�n-(��
.�

.
� �n-(�n

.�
� .

.
�

W? Th@U|�Uic .� �t ?L| !?L�? @| |�i |�4i |�i @tti| T�hU�@ti
_iU�t�L? �t 4@_ic tL �| 4@!it ti?ti |L hiT*@Ui .� M) .e G

- ' -(� n
.e
� .

.
�

A��t t@)t |�@| |�i N5 _L**@h hi|�h? L? @ Bih4@? �tti| i^�@*t
|�i Bih4@? �@h! _i?L4�?@|i_ hi|�h? L? |�i @tti|c T*�t |�i
@?|�U�T@|i_ h@|i Lu @TThiU�@|�L? Lu |�i �@h! E��i�c @ h�ti �?
.m*(� 4i@?t @ _iThiU�@|�L? �? |�i �@*�i Lu |�i N5 _L**@h
@?_ @? @TThiU�@|�L? �? |�i �@*�i Lu |�i Bih4@? �@h!�� A�i
_L**@h hi|�h? L? @ Bih4@? @tti| �t |�i t�4 Lu |�i Bih4@?
�@h! hi|�h? @?_ |�i hi|�h? L? �L*_�?} Bih4@? 4@h!t�
`�|� @ *L| Lu TiLT*i �?|ih@U|�?} �? uLhi�}? i U�@?}i 4@h!i|tc
�i _L?<| i TiU| h@|it Lu hi|�h? L? _�gihi?| @tti|t |L Mi �ih)
_�gihi?|� W? T@h|�U�*@hc �i _L?<| i TiU| h@|it Lu hi|�h? L?
N5 _i?L4�?@|i_ @tti|t |L _�gih 4�U� uhL4 h@|it Lu hi|�h? L?
Bih4@? �@h! _i?L4�?@|i_ @tti|t� A��t *i@_t |L |�i �?|ihit|
T@h�|) UL?_�|�L?c |�i �_i@ |�@| -m 4�t| i^�@* |�i N5 _L**@h
_i?L4�?@|i_ hi|�h? L? Bih4@? @tti|tG -m ' -(� n .e

3.
.

c
Lh

-m � -(� '
.e
� .

.
�

W? �Lh_tc �u |�i #L**@h hi|�h? L? N5 @tti|t �t ��}�ih |�@? |�i
�@h! hi|�h? L? Bih4@? @tti|tc �| 4�t| Mi |�@| |�i hi|�h?
|�i Bih4@? 4@h! �t i TiU|i_ |L Mi TLt�|��i @?_ *@h}i i?L�}�
|L UL�ih |�i _�gihi?Ui� Wu |��t �ihi ?L| |h�ic t@) MiU@�ti
.e ' .c |�i? ?L L?i �L�*_ �@?| |L �L*_ Bih4@? @tti|t�
A�i) �L�*_ @** �L*_ N5 @tti|t L?*)� �u UL�htic �? |�i ThLUitt
Lu |h)�?} |L @U^��h�?} |�i N5 @tti|tc |�i) �L�*_ ti** �@h!t
@?_ M�) #L**@ht� W? |�i ThLUittc |�i) �L�*_ _h��i _L�? .
@?_ E@tt�4�?} .e _Lit ?L| U�@?}i 4�U�� uLhUi |�i �?|ihit|
T@h�|) UL?_�|�L? |L �L*_�

�� , U�@?}i h@|i _i|ih4�?@|�L? �? |�i 5�Lh| +�?� �t t�}}it|i_ M) |�i
*@t| UL44i?|c |�i �?|ihit| T@h�|) UL?_�|�L? }��it �t @ �@) |L |��?!

S



@ML�| �L� |�i i U�@?}i h@|i �t _i|ih4�?i_ �? |�i t�Lh| h�?� 5�TTLti
-(� @?_ .e @hi ��t| }��i? uLh ?L�� 5�TTLti |�i N5 4L?i|@h) @��
|�Lh�|�it U�| |�i N5 �?|ihit| h@|ic -m� `�@| ��** �@TTi? |L |�i U�hhi?|
i U�@?}i h@|ic .q 5�TTLti �i t|@h| �? @ t�|�@|�L? ��ihi UL�ihi_ �?|ih�
it| h@|i T@h�|) �L*_t� `�|� |�i u@** �? -mc M�| MiuLhi @?) U�@?}i �? .
EW<4 �L*_�?} .e @?_ -(� UL?t|@?| uhL4 Mi}�??�?} |L i?_ Lu |��t i Tih�
�4i?|�c Bih4@? @tti|t ��** *LL! 4�U� 4Lhi @||h@U|��i |�@? �4ih�U@?
@tti|t |L i�ih)L?i� 5Lc TiLT*i ��** ti** N5 _L**@ht @?_ M�) �@h!t |L
|@!i @_�@?|@}i Lu |�i ��}�ih h@|it |�ihi� A��t ThLUitt ��** _h��i _L�?
|�i �@*�i Lu @ _L**@hc ti?_�?}. _L�? @?_ |�ihiuLhic _h���?} E.e

�.�*.
_L�?� A�@| �tc |�i _iThiU�@|�L? Lu |�i N5 _L**@h ��** E}��i? |�@| .e �t
Mi�?} �i*_ UL?t|@?|� Uhi@|i @? @?|�U�T@|i_ @TThiU�@|�L? Lu |�i _L**@h�
A��t ��** �@TTi? �T |L |�i TL�?| ��ihi UL�ihi_ �?|ihit| T@h�|) �L*_t
@}@�?� A��tc @?|�U�T@|i_ _L**@h @TThiU�@|�L? ��** 4@!i �T uLh |�i ?L�
hi*@|��i*) *L� ?L4�?@* hi|�h? L? N5 @tti|t�

.



Figure 1: German Mark per Dollar
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Figure 2: Percent Change, over Three Months, in DM Per Dollar
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